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(54) LIQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PURPOSE: To provide the liquid crystal projector constituted to 
eliminate the degradation in resolution and unequal light emission by 
liquefaction of metal halide sealed in the chip part of a light source. 
CONSTITUTION: This liquid crystal projector is constituted to 
condense the light source emitted from the light source 1 having the 
chip part 9 projecting outward from an outer peripheral surface to an 
aperture window 4 formed on a rotary mirror 3 by a rotary spheroidal 
surface mirror 2 and the rotary mirror 3 f to collimate this light by a 
condenser lens 5 and to irradiate the liquid crystal panel with the 
collimated beams of light obtd. by refracting such collimated beams of 
light to a central optical axis side by a light refraction plate 6 and 
having a uniform light quantity. The above-mentioned chip part 9 is 
constituted by projecting this part in the direction perpendicular to 
the central optical axial line connecting the center of the light source 
1 and the center of the aperture window 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source which has the chip section which projects in the method of outside from a 
peripheral face, and the ellipsoid-of-revolution mirror which forms a part of abbreviation spheroid side 
which uses this light source as a focus, While being arranged about the above-mentioned light source in 
the opposite side of an ellipsoid-of-revolution mirror and being formed in the shape of [ centering on the 
above-mentioned light source ] the spherical surface The spherical-surface mirror which has the opening 
aperture by which opening was carried out to the location which the great portion of light which was 
injected from the above-mentioned light source and reflected by the ellipsoid-of-revolution mirror 
concentrates, In a liquid crystal projector equipped with the condensing lens which makes parallel light 
light which passed the opening aperture, and injects it, and the optical refraction plate which the light 
injected from the condensing lens is made refracted in the direction of a core, and injects parallel light 
with the uniform quantity of light to a liquid crystal panel The liquid crystal projector characterized by 
making the above-mentioned chip section project in the direction of a right angle to the main optical- 
axis line which connects the core of the light source, and the core of an opening aperture. 
[Claim 2] The liquid crystal projector according to claim 1 characterized by arranging a main optical- 
axis line horizontally and making the above-mentioned chip section project caudad. 
[Claim 3] The liquid crystal projector according to claim 1 or 2 characterized by making missing the 
part of the ellipsoid-of-revolution mirror by which the beam of light which penetrates and injects the 
chip section of the light source is irradiated, and the part of a spherical-surface mirror. 
[Claim 4] The liquid crystal projector according to claim 3 characterized by deflecting the display core 
of a liquid crystal panel in the protrusion direction of the chip section from a main optical-axis line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the liquid crystal projector which lost the fall 
and luminescence nonuniformity of resolution by liquefaction of the chip section of the light source, or 
filler gas about a liquid crystal projector. 
[0002] 

[Description of the Prior Art] As the conventional liquid crystal projector is shown in the block diagram 
of drawing 3 , the light source 1, While being arranged in the opposite side of the ellipsoid-of-revolution 
mirror 2 about the ellipsoid-of-revolution mirror 2 formed in some configurations of the abbreviation 
spheroid side which uses this light source 1 as a focus, and the above-mentioned light source 1 and 
being formed in the shape of [ centering on the above-mentioned light source 1 ] the spherical surface 
The spherical-surface mirror 3 which has the opening aperture 4 by which outgoing radiation was 
carried out from the above-mentioned light source 1, and opening was carried out to the location which 
the great portion of light reflected by the ellipsoid-of-revolution mirror 2 concentrates, It has the 
condensing lens 5 which carries out and carries out outgoing radiation of the light which passed the 
opening aperture 4 to parallel light, and the optical refraction plate 6 which the light injected from the 
condensing lens is made refracted in the direction of a core, and injects parallel light with the uniform 
quantity of light to a liquid crystal panel 8 through a relay lens 7. 

[0003] this liquid crystal projector - if it is, it is reflected by the ellipsoid-of-revolution mirror 2, and the 
light which carries out outgoing radiation from the light source 1 concentrates on the opening aperture 4 
of the spherical-surface mirror 3 which countered the ellipsoid-of-revolution mirror 2 and has been 
arranged, and carries out outgoing radiation from this opening aperture 4 further. The light which carried 
out outgoing radiation from the opening aperture 4 is refracted with a condensing lens 5, it turns into 
parallel light and outgoing radiation is carried out. 

[0004] Since the light interrupted by the light source 1 among the light which is reflected by the 
ellipsoid-of-revolution mirror 2, and goes to the opening aperture 4 does not pass the opening aperture 4, 
the quantity of light of the light which carries out incidence to a condensing lens 5 decreases in the part 
between the main optical-axis line which passes along the light source 1 and the opening aperture 4, and 
the beam of light shown with the dashed line of drawing 3 , and an umbra arises in the main optical-axis 
line and its perimeter section of the light injected from a condensing lens 5. 

[0005] Both sides of the above-mentioned optical refraction plate 6 are formed in the parallel conical 
surface which inclines in the travelling direction of light gradually toward a perimeter from a core, when 
even a main optical axis makes the light around an umbra refracted, vanish an umbra and inject parallel 
light with the uniform quantity of light. 

[0006] A relay lens 7 completes a little parallel light with the uniform quantity of light injected from the 
optical refraction plate 6, and carries out incidence to a liquid crystal panel 8. 

[0007] He expands to the display screen and is trying to project in a large-sized liquid crystal projector 
with the projection lens which does not illustrate further the light which penetrated the liquid crystal 
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panel 8. 

[0008] As the above-mentioned light source 1, the metal halide lamp excellent in the brightness, 

directivity, and homogeneity of luminescence is used abundantly. 

[0009] 

[Problem(s) to be Solved by the Invention] Since the chip section 9 which projects from a peripheral 
face in a production process is formed, if this is used for this metal halide lamp as the light source 1, as 
shown in drawing 4 , it will be scattered about when a part of light which carries out outgoing radiation 
from the light source 1 penetrates this chip section 9, and outgoing radiation of the directive low light 
will be carried out. 

[0010] Moreover, since it is large compared with other parts, surface area is cooled rather than other 
parts, and the chip section 9 becomes low temperature. For this reason, the light colored while the 
halogenation metal 10 enclosed with the metal halide lamp condensed and liquefied to the inside of the 
chip section 9 and were further scattered about with this liquefied halogenation metal 10 carries out 
outgoing radiation. 

[001 1] Furthermore, if the halogenation metal 10 liquefied in the lower part in a metal halide lamp 
collects as shown in drawing 5 , it is colored while the light which penetrates this halogenation metal 10 
is also scattered about, and it will be reflected by the ellipsoid-of-revolution mirror 2 and the spherical- 
surface mirror 3, and this will be injected from the opening aperture 4. 

[0012] Thus, since luminescence nonuniformity will arise while resolution falls if incidence of the 
colored directive low light is carried out to a liquid crystal panel 8, display quality will be spoiled 
remarkably. 

[0013] This invention is made in view of the above-mentioned situation, and aims at offering the liquid 
crystal projector which lost the fall and luminescence nonuniformity of resolution by liquefaction of the 
chip section of the light source, or filler gas. 
[0014] 

[Means for Solving the Problem] The light source in which liquid crystal PUSUJIEKUTA which will be 
the requisite for this invention has the chip section which projects in the method of outside from a 
peripheral face, While being arranged in the opposite side of an ellipsoid-of-revolution mirror about the 
ellipsoid-of-revolution mirror which forms a part of abbreviation spheroid side which uses this light 
source as a focus, and the above-mentioned light source and being formed in the shape of [ centering on 
the above-mentioned light source ] the spherical surface The spherical-surface mirror which has the 
opening aperture by which opening was carried out to the location which the great portion of light which 
was injected from the above-mentioned light source and reflected by the ellipsoid-of-revolution mirror 
concentrates, It has the condensing lens which makes parallel light light which passed the opening 
aperture, and injects it, and the optical refraction plate which the light injected from the condensing lens 
is made refracted in the direction of a core, and injects parallel light with the uniform quantity of light to 
a liquid crystal panel. The 1st liquid crystal projector of this invention is characterized by making the 
above-mentioned chip section project in the direction of a right angle to the main optical-axis line which 
connects the core of the light source, and the core of an opening aperture in order to lose the fall and 
luminescence nonuniformity of resolution by the chip section of the light source on the assumption that 
this liquid crystal projector. 

[0015] In order that the 2nd liquid crystal projector of this invention may lose the fall and luminescence 
nonuniformity of resolution by the chip section of the light source, and liquefaction of filler gas, in the 
1st liquid crystal projector of this invention, it arranges a main optical-axis line horizontally, and is 
characterized by making the above-mentioned chip section project caudad. 

[0016] It is characterized by making missing the part of the ellipsoid-of-revolution mirror in which the 
beam of light which penetrates and injects the chip section of the light source carries out incidence, and 
the part of a spherical-surface mirror in the 1st liquid crystal projector or 2nd liquid crystal projector of 
this invention in order to raise the utilization factor of luminescence of the light source while the 3rd 
liquid crystal projector of this invention loses certainly the fall and luminescence nonuniformity of 
resolution by liquefaction of the chip section of the light source, or filler gas. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi__ejje 



9/16/2004 



Page 3 of 6 



[0017] In the 3rd liquid crystal projector of this invention, the 4th liquid crystal projector of this 
invention is characterized by deflecting the display core of a liquid crystal panel in the protrusion 
direction of the chip section for the fall of the partial display brightness by the umbra produced by 
making missing an part of ellipsoid-of-revolution mirror and spherical-surface mirror from a main 
optical-axis line for a ****** reason while it attains the above-mentioned purpose. 
[0018] 

[Function] The chip section can be penetrated, outgoing radiation is carried out, the light reflected by the 
ellipsoid-of-revolution mirror can be made to be able to irradiate the perimeter section outside an 
opening aperture, and it can be made to intercept by the spherical-surface mirror in the 1st liquid crystal 
projector of this invention by making the chip section of the light source project in the direction of a 
right angle to the main optical-axis line which connects the core of the light source, and the core of an 
opening aperture. 

[0019] In the 2nd liquid crystal projector of this invention, the location which filler gas liquefies, the 
location covered with the filler gas liquefied within the light source, and the location of the chip section 
will be located [ by arranging a main optical-axis line horizontally and making the above-mentioned 
chip section project caudad ] in the same direction to the core of the light source within the light source 
by the low temperature of the chip section. And the light which carried out outgoing radiation can be 
reflected in this direction by the ellipsoid-of-revolution mirror from the light source, the perimeter 
section can be made to be able to irradiate outside an opening aperture, and it can be made to intercept 
by the spherical-surface mirror. 

[0020] In the 3rd liquid crystal projector of this invention, since the part of the ellipsoid-of-revolution 
mirror in which the beam of light which penetrates and injects the chip section of the light source carries 
out incidence, and the part of a spherical-surface mirror are made missing, a possibility of the light 
which penetrates the chip section of the light source being reflected by neither an ellipsoid-of-revolution 
mirror nor the spherical-surface mirror, and progressing to the opening aperture of a spherical-surface 
mirror disappears. 

[0021] Moreover, an ellipsoid-of-revolution mirror and a spherical-surface mirror can be made to be 
able to reflect the light by which outgoing radiation is carried out to the chip section from the opposite 
side, and it can be made to go to an opening aperture. 

[0022] In the 3rd liquid crystal FUROJIEKUTA of this invention, by making missing the part of an 
ellipsoid-of-revolution mirror, and the part of a spherical-surface mirror, an umbra arises at the chip 
section and the edge of the opposite side about the 1 side edge section, i.e., the main optical axis, of the 
light which penetrates a condensing lens and an optical refraction plate, and one flank of the display of a 
liquid crystal projector becomes dark. 

[0023] On the other hand, in the 4th liquid crystal projector of this invention, by deflecting the display 
core of a liquid crystal panel in the protrusion direction of the chip section from a main optical-axis line, 
the umbra was located in the outside of a display and generating of luminescence nonuniformity is 
prevented. 
[0024] 

[Example] Hereafter, the liquid crystal projector concerning one example of this invention is concretely 
explained based on drawing 1 and drawing 2 . 

[0025] The liquid crystal projector concerning one example of this invention The ellipsoid-of-revolution 
mirror 2 formed in some configurations of the abbreviation spheroid side which uses the light source 1 
and this light source 1 as a focus as shown in the whole drawing 2 block diagram, While being arranged 
about the above-mentioned light source 1 in the opposite side of the ellipsoid-of-revolution mirror 2 and 
being formed in the shape of [ centering on the above-mentioned light source 1 ] the spherical surface 
The spherical-surface mirror 3 which has the opening aperture 4 by which outgoing radiation was 
carried out from the above-mentioned light source 1, and opening was carried out to the location which 
the great portion of light reflected by the ellipsoid-of-revolution mirror 2 concentrates, It has the 
condensing lens 5 which carries out and carries out outgoing radiation of the light which passed the 
opening aperture 4 to parallel light, and the optical refraction plate 6 which the light injected from the 
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condensing lens is made refracted in the direction of a core, and injects parallel light with the uniform 
quantity of light to a liquid crystal panel 8 through a relay lens 7. 

[0026] In addition, the light which penetrated the liquid crystal panel 8 is expanded to the display screen 
(screen) which is not illustrated through the projection lens which is not illustrated, and is irradiated. 
The above-mentioned light source 1 consists of a metal halide lamp, and as shown in the block diagram 
of the important section of drawing 1 , it has the chip section 9 which projects from a peripheral face. 
[0027] The above-mentioned chip section 9 is carried out to a main optical axis, and a right angle goes 
caudad and it is made for the main optical axis passing through the core of the light source 1 and the 
core of the opening aperture 4 of the spherical-surface mirror 3 to be arranged horizontally, and to have 
projected. 

[0028] Moreover, the parts of the ellipsoid-of-revolution mirror 2 by which the light (light which 
progresses the range which performed hatching in drawing 1 ) which penetrates the chip section 9 from 
the core of the light source 1 in the lower part of the chip section 9 is irradiated, and the spherical- 
surface mirror 3 are made missing. 

[0029] As shown in drawing 2 , it is reflected by the margo inferior of the ellipsoid-of-revolution mirror 
2, and the core of the display of the above-mentioned relay lens 7 and a liquid crystal panel 8 is caudad 
deflected rather than the main optical axis so that the beam of light which passes the opening aperture 4 
of the spherical-surface mirror 3 may be located in the upper limit of a display. 
[0030] Furthermore, the light which penetrated the liquid crystal panel 8 is expanded to the display 
screen, and is made to be projected with the projection lens which is not illustrated. 
[0031] In this liquid crystal projector, it is reflected by the ellipsoid-of-revolution mirror 2, and the light 
which carries out outgoing radiation from the light source 1 concentrates on the opening aperture 4 of 
the spherical-surface mirror 3 which countered the ellipsoid-of-revolution mirror 2 and has been 
arranged, and carries out outgoing radiation from this opening aperture 4 further. The light which carried 
out outgoing radiation from the opening aperture 4 is refracted with a condensing lens 5, it turns into 
parallel light and outgoing radiation is carried out. 

[0032] Since the light interrupted by the light source 1 among the light which is reflected by the 
ellipsoid-of-revolution mirror 2, and goes to the opening aperture 4 does not pass the opening aperture 4, 
the quantity of light of the light which carries out incidence to a condensing lens 5 decreases in the part 
between the main optical-axis line which passes along the light source 1 and the opening aperture 4, and 
the beam of light shown with the dashed line of drawing 2 , and an umbra arises in the main optical-axis 
line and its perimeter section of the light injected from a condensing lens 5. 

[0033] Both sides of the above-mentioned optical refraction plate 6 are formed in the parallel conical 
surface which inclines in the travelling direction of light gradually toward a perimeter from a core, when 
even a main optical axis makes the light around an umbra refracted, vanish an umbra and inject parallel 
light with the uniform quantity of light. 

[0034] A relay lens 7 completes a little parallel light with the uniform quantity of light injected from the 
optical refraction plate 6, and carries out incidence to a liquid crystal panel 8. 

[0035] Since the light which penetrates the chip section 9 of the light source 1 goes in the direction of a 
right angle to a main optical axis, it will pass along the most distant location from the core of the 
opening aperture 4 as a light which goes to the opening aperture 4 of the ellipsoid-of-revolution mirror 2 
to the spherical-surface mirror 2. 

[0036] Therefore, by carrying out opening of the opening aperture 4 small, penetrating the chip section 
9, carrying out outgoing radiation, and making the light reflected by the ellipsoid-of-revolution mirror 2 
go to the perimeter section outside the opening aperture 4, it interrupts by the spherical-surface mirror 3, 
and can prevent that the light by which outgoing radiation was carried out by penetrating the chip 
section 9 reaches a liquid crystal panel 8. 

[0037] However, in this case, the light by which outgoing radiation is carried out by penetrating the 
parts of the chip section 9 and the opposite side will also be intercepted by the perimeter section outside 
the opening aperture 4, and the utilization factor of light will fall. 

[0038] Then, while the light by which outgoing radiation is carried out by penetrating the parts of the 
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chip section 9 and the opposite side in this example opens the opening aperture 4 greatly to extent which 
passes through the inside of the opening aperture 4 By making missing the parts of the ellipsoid-of- 
revolution mirror 2 by which the light by which outgoing radiation was carried out by penetrating the 
chip section 9 is irradiated, and the spherical-surface mirror 3 The light by which outgoing radiation is 
carried out by penetrating can be made to carry out incidence of the parts of the chip section 9 and the 
opposite side to a liquid crystal panel 8 through the opening aperture 4. While raising the utilization 
factor of luminescence of the light source 1, he is trying to miss caudad, without reflecting the light 
which penetrated the chip section 9 by the ellipsoid-of-revolution mirror 2 and the spherical-surface 
mirror 3. 

[0039] Thus, a possibility that the light which penetrated and diffused the chip section 9 may carry out 
incidence to a liquid crystal panel 8 disappears by missing caudad the light which penetrated the chip 
section 9. 

[0040] Moreover, it is scattered about by penetrating this condensed halogenation metal 10, since the 
chip section 9 is located caudad, although the steam of the halogenation metal 10 condenses by that 
inside by cooling the chip section 9, and it laps with the light to which the colored light also penetrates 
and carries out outgoing radiation of the above-mentioned chip section 9, and is missed caudad, and a 
possibility of carrying out incidence to a liquid crystal panel 8 disappears. 

[0041] Furthermore, by penetrating the halogenation metal 10 collected on the lower part within the 
light source 1, since the chip section 9 is located caudad although the halogenation metal 10 condensed 
within the light source 1 collects on the lower part within the light source 1, it is caudad missed as a part 
of light to which it is spread, and the colored light also penetrates and carries out outgoing radiation of 
the above-mentioned chip section 9, and a possibility may carry out incidence to a liquid crystal panel 8 
disappears. 

[0042] While, being able to use effectively the light by which outgoing radiation is carried out by 
penetrating parts other than chip section 9 in short according to this example, a possibility of a 
possibility [ that the fall of the resolution by the scattered light may arise ] that there may be nothing and 
the color nonuniformity by the incidence of coloring light may occur also disappears. 
[0043] In this example, by making missing a part of lower part of the ellipsoid-of-revolution mirror 2 
and the spherical-surface mirror 3, light does not carry out incidence of the incidence field of the light to 
the upper half of a condensing lens 5 to the rising wood of the conventional incidence field as for which 
the reflected light from the part corresponding to the part which became a field except the rising wood of 
the conventional incidence field, and was missing should carry out incidence, but it serves as an umbra. 
[0044] Although the rising wood of the display corresponding to this umbra may become dark if the 
core of the display of a relay lens 7 and a liquid crystal panel 8 is arranged in the same height as a main 
optical axis In this example, the core of the display of a relay lens 7 and a liquid crystal panel 8 Since it 
is made to have deflected caudad rather than the main optical axis so that it may be reflected by the 
margo inferior of the ellipsoid-of-revolution mirror 2 and the beam of light which the spherical-surface 
mirror 3 passes opening aperture 4 may be located in the upper limit of a display, the amount of incident 
light becomes homogeneity over the whole surface of the display of a liquid crystal panel 8. 
[0045] 

[Effect of the Invention] As mentioned above, by making the chip section of the light source project in 
the direction of a right angle to the main optical-axis line which connects the core of the light source, 
and the core of an opening aperture according to the 1st liquid crystal projector of this invention Since 
incidence is not carried out to a liquid crystal panel by penetrating the chip section, carrying out 
outgoing radiation, making the light reflected by the ellipsoid-of-revolution mirror irradiate the 
perimeter section outside an opening aperture, and intercepting by the spherical-surface mirror The fall 
of the resolution by the incidence to the liquid crystal panel of the light diffused by penetrating filler gas 
components, such as light diffused by penetrating the chip section and a halogenation metal condensed 
to the inside of the chip section, can be prevented. 

[0046] Moreover, according to the 1st liquid crystal projector of this invention, generating of the color 
nonuniformity by the incidence to the liquid crystal panel of light colored by penetrating filler gas 
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components, such as a halogenation metal condensed to the inside of the chip section, can be prevented. 
[0047] According to the 2nd liquid crystal projector of this invention, since die chip section is located in 
the bottom in addition to many above-mentioned effectiveness, it condenses within the light source and 
the fall of resolution and generating of color nonuniformity by the incidence to the liquid crystal panel 
of light colored while being spread by penetrating filler gas components, such as a halogenation metal 
collected on the low section within the light source, can be prevented. 

[0048] According to the 3rd liquid crystal projector of this invention, it adds to the effectiveness 
acquired by the 1st or 2nd liquid crystal projector of the above. Since it is prevented certainly that the 
light the part of the ellipsoid-of-revolution mirror by which the light by which outgoing radiation is 
carried out by penetrating the chip section is irradiated, and the part of a spherical-surface mirror are 
made missing, and outgoing radiation is carried out [ light ] by penetrating the chip section by things 
carries out liquid crystal panel incidence The part of an ellipsoid-of-revolution mirror and a spherical- 
surface mirror can be made to be able to reflect the light injected from parts other than the chip section 
of the light source, incidence can be carried out to a liquid crystal panel, and the utilization factor of 
luminescence of the light source can be raised. 

[0049] Since the umbra produced in the 3rd liquid crystal projector of the above is eliminated from the 
display of a liquid crystal panel besides the effectiveness acquired by the 3rd liquid crystal projector of 
the above according to the 4th liquid crystal projector of this invention, it can prevent that a part of 
display becomes dark and image quality deteriorates. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



3 




[Drawing 2] 



6 




,7 




2 



3 



6 



[Drawing 4] 



3 




9 



.1 




[Drawing 3] 
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